This paper uses panel data from national and state elections in India during the period 1977-2007 to examine the effect of inequality in constituency population size on voter turnout. During this period, constituency boundaries in India remained fixed. As a result, differences in population size between constituencies increased, thus changing the value of a single vote. Using this large variation in population size and informative data, this paper carefully distinguishes the effect of population size from other factors. We find that an increase of 100,000 electorates decreases voter turnout by 1.6%. In addition, we find that the share of votes gained by national political parties is greater in small-population constituencies. This suggests that political parties direct their efforts in electoral campaigns preferentially to less populous constituencies; as a result, voters in small constituencies are more likely to participate in elections.
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Introduction
The democratic principle of "one person, one vote, one value" supposes that one person's vote should not have a greater weight than another's. In a representative system, where each constituency elects a single representative or a fixed number of representatives, preserving this principle requires that constituencies have roughly the same population. However, in some countries, such as the United States, Japan, and India, there are huge inequalities in population size across constituencies 3 . While these cases have generated significant controversy about fair representation-that is, about inequalities in the value of a single vote-little is known about whether population inequalities affect voting behavior. The purpose of this paper is to examine the effect of population size on voter turnout and further investigate how inequality in the value of a vote distorts political conditions.
Why do people vote? This question has spawned an enormous amount of scholarly attention, both theoretically and empirically. According to the traditional approach (Riker and Ordeshook, 1968) , the probability of a vote being pivotal, which relates directly to population size, is an important factor in the decision to vote. Effects 3 of population size on voter turnout have been studied in a variety of contexts. A study by Geys (2006) , which surveyed the research about voter turnout using aggregate data from constituencies, states, and countries, found that more than half of population size estimates had a negative sign (67 among 120 regressions). Thus, Geys concluded that population size is an important factor affecting voter turnout. 4 Although there are many studies about the relationship between population size and voter turnout, few estimate the causal effect of population size. There are two fundamental problems in generating an unbiased and significant estimate for the effect of population size on voter turnout: lack of variation in constituency population size and endogeneity caused by omitted variable bias. The former problem occurs because most countries draw constituency borders to achieve equal population size across constituencies. Little variation in explanatory variables makes it difficult to get significant estimators. The latter problem can occur, for example, when constituencies include large urban areas where voter turnout is usually low; thus, the negative correlation between voter turnout and population size may not be because of the large population size but because of low voter turnout in urban areas.
To deal with these problems, this study focuses on the electoral system in India, Using these two empirical strategies, we find that the larger a constituency's population, the lower the voter turnout rate. More specifically, in national elections, an increase of one million electorates decreases voter turnout by 18%. In the context of state elections, the fixed effect model shows that an increase of 100,000 electorates, 6 which is around the mean size, decreases voter turnout by 4.7%. The estimation using voter turnout in national elections as a proxy variable shows that an increase of 100,000
electorates decreases voter turnout by 1.6%. The difference between the two results suggests that the simple estimation by fixed effect model causes an omitted variable bias.
We also investigate one possible explanation of why people are more motivated to vote in small-population constituencies. Our hypothesis is based on work by Shachar and Nalebuff (1999) , who use voting data from a U.S. presidential election to show that an increase in population size leads to reduced effort by political campaign organizations, which in turn results in decreased voter turnout. To examine whether this mechanism applies in India, we investigate the relationship between population size and vote share by political party. We find that increased population size decreases the vote share of national parties (defined as parties that are active in more than four states). This result indirectly supports the hypothesis that the effort of political parties is lower in large constituencies.
The remainder of this paper is structured as follows. Section 2 discusses the hypothesis that population size has a negative effect on voter turnout. Section 3 explains the structure of the electoral system in India and provides an overview of inequalities in 7 population size. Section 4 presents empirical strategies. Section 5 shows the study results and analyzes the political party-related mechanism in the negative effects of population size. Section 6 summarizes these findings and concludes.
Why Does Population Size Decrease Voter Turnout?
There are two main reasons why population size has a negative effect on voter turnout.
The first is described by the traditional model of Riker and Ordeshook (1968) , which crystallizes insights from Downs (1957) . This model assumes that the decision to participate is based on whether the expected benefit exceeds the private cost of voting.
The expected benefit increases with (1) the expected difference in utility from the voter's favorite candidate winning, versus the opponent winning, and (2) the probability of affecting the election result. The latter element is especially relevant to population size, since the larger the population size in a constituency, the smaller the probability that one voter will make a difference. Therefore, we hypothesize a negative relation between population size and voter turnout.
Although the probability changing the election result by turnout of one voter is positive, the magnitude of influence is close to zero. There are, therefore, many attempts to try to explain the positive turnout (for example, Muller, 2003) . One of the alternative 8 mechanism is the mobilization model (Feddersen, 2004) . This model assumes that political leader determinants the level of resources allocating to voters which is a decisive variable for turnout decision. Based on this mechanism, Shachar and Nalebuff (1999) explain the negative correlation between population size and turnout. The costs of campaigning in constituencies with large populations are thought to be higher. For example, the total costs of advertising on television, in newspapers, and through posters increase with audience size. Using state-level voting data from U.S. presidential elections and applying structural estimation, Shachar and Nalebuff (1999) show that an increase in population size leads to less effort by political leaders, which in turn results in a decrease in voter turnout 6 .
The political conditions in India are different than in the U.S., especially in the diversity of political parties and the scale of population (around 700 million eligible voters in India). However, it is to be expected that political parties in India are strategic in their behavior when it comes to population size in constituencies. In particular, national parties (i.e., those active in more than four states) find it necessary to select constituencies where they will expend their resources to get a large share of legislative seats at a possibly lower cost. McMilan (2000) suggests the possibility that the 9 constituency freeze has had an impact on the behavior of major parties such as the Indian National Congress (INC) and Bharatiya Janata Party (BJP) in national elections.
In addition, it is reasonable to expect that political campaigning encourages people to vote: to illustrate, Banerjee et al. (2010) showed that a campaign with information on the qualifications of candidates increased voter turnout in Delhi 7 . Therefore, the results of the Shachar and Nalebuff (1999) study might apply to national parties in India. For this reason, we also hypothesize that population size has a negative effect on voter turnout.
In the following sections, we estimate the effect of population size. In addition,
the correlation between population size and the vote share of national parties is also investigated.
Institutional Background
The states and union territories of India are divided into constituencies electing a single Owing to the freeze, population size inequalities between constituencies became quite large. . From the graph, we can observe that the larger the population size of a constituency, the lower voter turnout. At this stage, the possibility that this negative correlation is caused by other factors, relating to heterogeneity between constituencies, must be considered. Therefore, we try to estimate the causal effect of population size on voter turnout in the following section.
Empirical Strategy
Since previous studies investigating turnout suggest that demographic variables influence voter turnout (Wolfinger and Rosenstone 1980) , the coefficients might be biased if we do not control the heterogeneities of constituencies. For example, if large-population constituencies are likely to be urban areas, where voter turnout is usually low, the negative correlation between voter turnout and population size is not because of large population size itself but because of low voter turnout in urban areas.
To see the heterogeneous of constituencies in India, the population size in a constituency is regressed on various demographic variables. In Table 1 , the column (1) 10 We use local weighted regression smoothing method.
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and column (2) show the results with and without state dummies, respectively. The coefficients of population share of rural residents are minus both in column (1) and column (2) although an estimate in column (2) is statistically insignificant. It is also
shown that the population share of cultivator workers has negative correlation to population size. These results suggest that the value of a single vote in rural area is larger than that in urban area.
To acquire an unbiased estimation, controlling the heterogeneities of each constituency, we compare the voter turnout of one constituency in different elections using alternative data. First, the fixed effect model is employed using long panel data. In this specification, we compare the voter turnout of one constituency in different election years. Second, we use unique data from the 2004 national election, which can be observed on a state election constituency basis. Using these data, we can compare one constituency's voter turnout in a national election and a state election. The details of the identification strategies are as follows.
Panel Data Analysis
We conduct an analysis of all national election constituencies over the period . In that period, nine national elections were held : 1977, 1980, 1984, 1989, 14 1991, 1996, 1998, 1999, and 2004 The basic empirical specifications for national and state elections are presented in equations (1) and (2) as follows.
(1) National Elections: In a fixed effect model, the effect of population size is estimated using the time variation of population size: that is, population growth. One concern with fixed effect models is that other trends related to population size may affect voter turnout. For example, if population growth is concentrated in urban areas, where voter turnout is lower than in rural areas, as shown by Kondo (2003) , then decreases in voter turnout are not attributed to population size but to the expansion of the urban population. It is difficult to observe demographic variables such as urban population, literacy rate, and others by constituency since constituency borders differ from boundaries used by the census, which would be the data source for investigating demographic variables. To reduce omitted variable bias that might originate from other demographic trends, we include an interaction term for the trend and constituency fixed effect. While the interaction term can decrease omitted variable bias, it might be insufficient to control the heterogeneities between constituencies by linear trend. Therefore, we employ an alternative specification to capture heterogeneities, using more detailed information on a by-constituency basis.
Voter Turnout in State Elections on a per Constituency Basis
An alternative way to control for a constituency fixed effect and so identify the impact of population size is to compare the turnout in one constituency in different elections; in this case, a national election and a state election. 
Results
Panel Data
The summary statistics are reported in Table 2 . There is large variation in voter turnout and population size. The mean of voter turnout is around 60% in both national and state elections.
The results from the regression using panel data from national elections are given in Table 3 . As shown in column (1), the coefficient of population size from the regression including only year effects is -10.0 and is statistically significant. Column (2) 18 and column (3) report the estimates from the regression including states or national constituency fixed effects. The coefficients of population size are -9.0 and -12.2, respectively. In column (4), we estimate population size from the regression including both national constituency fixed effects and national constituency specific trend effects.
The coefficient is about -17.7. This result demonstrates that if the population size increases by one million, which is the mean of population size, voter turnout decreases by 17.7%. This effect is politically significant compared with the mean value of the national turnout rate, 60.1 %. The difference in the coefficients of population size among the three specifications confirms that there are heterogeneities between the national constituencies. Table 4 reports the results of the regression using panel data from state elections. The estimate from the regression with state fixed effects, as shown in column
(1), is -74.5 and is statistically significant. Column (2) shows the estimate derived from the regression with state constituency fixed effects, and the coefficient of population size is -41.5. As shown in column (4), the estimate from the regression with state constituency fixed effects and state constituency specific trend effects is around -46.9
and is statistically significant. This result demonstrates that if population size is increased by 100,000, which is twice the mean of population size in state constituencies, voter turnout might decrease by 4.69%.
Voter Turnout in State Elections on a per Constituency Basis
The results from the regression using equation (3) Table 4 , the coefficient in column (2) of Table   5 is -16.6. The fixed effect model using panel data as written in equation (2) (2) and is also statistically significant. The coefficient from the regression using data from after the 2004 elections is -9.5, which is also statistically significant 15 . In addition, the coefficient of voter turnout in the 2004 national election is similar in columns (2) through (4). This result confirms that voter turnout in national elections can proxy persistence characteristics that are correlated with voter turnout.
Population Size and Vote Share of National Parties
In this section, we examine the effects of population size on the behavior of political parties. As discussed in section 2, population size inequality might cause differences in the amount of effort political parties exert in various constituencies. The Election
Commission of India defines some political parties as national parties which are active in more than four states 16 . It is reasonable to expect that national parties might vary the intensity of their efforts in different voting constituencies in a strategic way. In contrast, it may be the case that other small parties are not able to select constituencies for high or low effort, because their support tends to derive from specific population segments or regions (Roy and Wallace, 2007) .
In this section, we indirectly investigate the effect of population size on parties'
efforts. Since the competitiveness between political parties is different between states, we focus on national elections. The specification is similar to equation ( is related to population size, we control for that factor. Table 6 reports the results. Column (1) shows the result from the regression where the dependent variable is the vote share of all national parties. The coefficient of population size is -21.1 and is statistically significant. This result implies that if population size increases by one million, the vote share of a given national party decreases by 21%, which is a considerable impact.
Columns (2) and (3) focus on the vote share of two major parties in India, the Indian National Congress (INC) and the Bharatiya Janata Party (BJP). While the INC has been dominant since independence, the BJP has been in power since the 1980s. Our estimates show that for both parties the coefficients of population size are negative and statistically significant. The INC's population size coefficient is -11.9, which is statistically significant. The BJP's is similar at -9.3 and is also statistically significant.
Although the regressions in this section do not directly test the hypothesis that large population size decreases these parties' campaign efforts (we cannot observe actual efforts), the results suggest a correlation. This finding implies that the constituency freeze of 1977-2004 distorted the power balance of political parties.
Conclusion
In this paper, we investigated how inequality in population size between constituencies affects voter turnout. Based on the unique political situation in India, where the borders of constituencies for national and state elections were fixed during 1977-2007, we 23 empirically analyzed the relationship between population size and voter turnout. The finding derived from this study is that large population size decreases voter turnout.
This result is shown both in national and state elections and is robust with alternative specifications. In addition, the results suggest that the vote share of national parties in larger constituencies is less than in smaller constituencies. This implies that national parties intensify their efforts in small constituencies since they can gain vote share more efficiently.
As is often the case of political science, it is difficult to observe voting behavior with voters' characteristics owing to a lack of detailed information. Therefore, we cannot analyze the mechanism of the relationship between population size and voter turnout. Despite these limitations, this paper does support the suggestion that a constituency freeze distorts political participation and the behavior of political parties. 
